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THE NEXT FOUR QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MH is a 35-year-old female who presents to your clinic with increased muscle tone, reduced range of 
movement, and significant pain in her lower extremities for the past month. MH rates the pain as 8 on 
a scale of 1 to 10 (10 being the worst pain). She says it significantly interferes with her daily living. 
She is diagnosed with generalized chronic spasticity. Her medical history includes Multiple Sclerosis 
(diagnosed 5 years ago) and Asthma. Her medications include interferon B-1a 30 mcg once weekly 
IM, Yaz? (ethinyl estradiol - drospirenone) 1 tablet once daily, fluticasone HFA 250 mcg 2 puffs bid 
and salbutamol HFA 100 mcg 2 puffs q4h prn. 


Which risk factor does MH have for chronic spasticity? 


Select one: 


Using an oral > % z , P 
EENE Rose Wang (ID:113212) this answer is incorrect. Using an oral coniraceptive is 


not a risk factor for developing chronic spasticity. 


Multiple sclerosis Y 
Asthma% 
Taking fluticasone HFA X 


Marks for this submission: 0.00/1.00. 


TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
Identify risk factors for developing chronic spasticity. 


BACKGROUND: 

Chronic spasticity is an involuntary increase in muscle tone resulting from injury in the motor pathways of the 
central nervous system, Risk factors for chronic spasticity include: 

Amyotrophic lateral sclerosis 

Cerebral Palsy 

Multiple sclerosis 

Brain tumorfinjury 

Spinal tumor/injury 


RATIONALE: 
Correct Answer: 


© Multiple sclerosis - Multiple sclerosis is a risk factor for developing chronic spasticity. 


Incorrect Answers: 


* Using an oral contraceptive - Using an oral contraceptive is not a risk factor for developing chronic 
spasticity. 


© Asthma - Having asthma is not a risk factor for developing chronic spasticity. 


* Taking fluticasone HFA - Fluticasone HFA use is not a risk factor for developing chronic spasticity 


TAKEAWAY/KEY POINTS: 


Multiple sclerosis is one of many risk factors for developing chronic spasticity. Other risk factors include brain 
or spinal tumor/injury, cerebral palsy, and amyotrophic lateral sclerosis. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry, 2005;76 (4):459-463. 


The correct answer is: Multiple sclerosis 


Question 2 
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Incorrect 


P Flag 


How should MH's condition be managed? 


Select one: 


MH does not need treatment % 
Phenol injection * 
Baclofen ¥ 

Gopegin Rose Wang (ID:113212) this answer is incorrect. Gabapentin is used as an adjunct 


therapy rather than first-line therapy, in cases where the patient has concurrent 
neuropathic pain. It is not approved by Health Canada for generalized spasticity. 


Marks for this submission: 0:00/1.00. 


TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
To recognize when patients require therapy and identify appropriate first-line therapy options. 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
is believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. If baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension, and drowsiness, which may limit its use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1, 3, and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 1A2. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 
(THC/CBD) is also indicated for spasticity in patients with MS. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 
synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 
Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence, and increased risk of falls in the elderly. If oral medications fail 
to control spasticity or the side effects are intolerable, the intrathecal route of delivery may be considered. 
This is done via a programmable pump that is usually implanted in the anterior abdominal wall. The most 
common intrathecal medication is baclofen, and the pump delivers the medication into the spinal cord, either 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 
Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 
Correct Answer: 


* Baclofen - Baclofen is a first-line therapy recommended for treatment of generalized chronic 
spasticity. 


Incorrect Answers: 


+ MH does not need treatment - MH's symptoms are painful and interfering with her daily functioning 
so it is important to provide treatment. 


Phenol injections - Phenol injections are used in focal chronic spasticity, not generalized chronic 
spasticity. 


Gabapentin - Gabapentin is used as an adjunct therapy rather than first-line therapy, in cases where 
the patient has concurrent neuropathic pain. It is not approved by Health Canada for generalized 
spasticity. 


TAKEAWAY/KEY POINTS: 


Baclofen is a first-line option in generalized chronic spasticity. Chronic spasticity is treated when it interferes 
with a patient's daily functioning and comfort. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. hitps://mynxtx.ca. 


[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 
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Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry, 2005;76 (4):459-463. 


The correct answer is: Baclofen 


Which of the following non-pharmacological measures can be recommended to MH to help manage her 
chronic spasticity? 


Select one: 
Referral to occupational therapist and physiotherapist ¥ 
Eating 10 Servings of fruits and vegetables X 


Vigorous exercise twice weekly * 


Good _ x% 
SEF Rose Wang (ID:113212) this answer is incorrect. While good sleep hygiene is sound 
RN advice for overall health, it has not been shown to improve symptoms in patients with 


chronic spasticity. 


Marks for this submission: 0.00/1.00. 
TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
Identify relevant non-pharmacological measures for patients with chronic spasticity. 


BACKGROUND: 


The treatment of all patients with chronic spasticity should include daily stretching and range-of-movement 
exercises to help with symptom control and to increase range of movement. A physiotherapist or 
occupational therapist can help patients learn and practice these exercises. In the event of a sudden 
worsening of spasticity symptoms, an investigation for aggravating factors should be completed to assess for 
infections, bladder stones, constipation, and DVT. In patients experiencing focal spasticity, permanent 
selective neurotomy may be considered, whereby nerves are surgically trimmed to relax overactive muscles. 
Other surgical treatments are usually reserved for refractory cases. Procedures such as lengthening, releasing, 
or transferring a tendon can help optimize function and prevent contractures, but do not treat the underlying 
spasticity. Braces may be considered to prevent contractions and help with posture. 


RATIONALE: 
Correct Answer: 


* Referral to occupational therapist and physiotherapist - Referral to physiotherapists and 
occupational therapists can help MH improve her comfort and range of motion. 


Incorrect Answers: 


Eating 10 servings of fruits and vegetables - While eating more fruit and vegetables is good advice 
for overall health, it has not been shown to improve symptoms in patients with chronic spasticity. 


Vigorous exercise twice weekly - While exercise is good advice for overall health, vigorous exercise 
has not been shown to improve symptoms in patients with chronic spasticity. 


Good sleep hygiene - While good sleep hygiene is sound advice for overall health, it has not been 
shown to improve symptoms in patients with chronic spasticity. 


TAKEAWAY/KEY POINTS: 


Physical and occupational therapy is a non-pharmacologic measure which can be recommended to patients 
with chronic spasticity to help improve symptoms and range of motion. 


REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Referral to occupational therapist and physiotherapist 


MH returns 3 months later with minimal improvement in her symptoms from the initial therapy. even 
at the maximum daily baclofen dose of 80 mg daily. 


Which of the following is the most appropriate next step for MH's treatment plan? 


Select one: 
Add {v 
tizanidine Rose Wang (ID:113212) this answer is correct. Tizanidine can be combined with 
baclofen as they work at different physiological targets. 
Add dantrolene * 


Stop baclofen since it has only minimally improved symptoms % 


Continue therapy for another 3 months * 


Marks for this submission: 1.00/1.00. 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Standaert DG, Roberson ED. Chapter 22 Treatment of Central Nervous System Degenerative Disorders. 
Goodman & Gilman's The Pharmacological Basis of Therapeutics. 12th ed. The McGraw-Hill Companies, Inc; 
2011. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Add tizanidine 


Question 5 ‘THE FOLLOWING THREE QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
1D; 50416 
Incorrect LP is a 40 year old male who presents to your clinic with symptoms of increased muscle tone, impaired 


bowel and bladder function, and painful spasms at night for the last 3 weeks. This is a change from 
pene his baseline symptoms. He complains of a significant impairment in daily functioning, especially 

[Sera Feeeoace during the night. He had a urinary tract infection 3 weeks ago which was successfully treated with a 7 
day course of nitrofurantoin 100mg BID. He has chronic kidney disease (creatinine clearance = 62 
mL/min, diagnosed 2 years ago) and exercise-induced asthma which is managed by salbutamol HFA 
100 mcg 2 puffs q4h prn (take 15 minutes before exercise). He also had a spinal cord injury 2 years 
ago and now suffers from generalized chronic spasticity. He manages this with stretching and 
exercise. He tried to take baclofen but had an intolerance and has not tried any other medication for 
his symptoms. 


Pag 


What could be a potential cause of LP's increase in symptoms? 


Select one: 
Chronic kidney x 


z 113212 oe : = 
disease (CKD) Rose Wang (ID:113212) this answer is incorrect. CKD does not cause 
symptoms similar to chronic spasticity. 


Recent urinary tract infection (UTI) Y 
Use of nitrofurantoin % 
Use of salbutamol HFA % 


Marks for this submission: 0.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
To recognize drug/medical causes of symptoms similar to chronic spasticity symptoms. 


BACKGROUND: 


If a stable patient has a sudden worsening of spasticity symptoms, an investigation for aggravating factors 
should be completed, This may include assessments for infections (e.g. pneumonia, urinary tract infection), 
bladder stones, constipation, and DVT, cold weather, fatigue, seizure activity, and stress. 


RATIONALE: 
Correct Answer: 


* Recent urinary tract infection (UTI) - An infection such as a UTI can be an aggravating factor for 
spasticity in a previously stable patient. 


Incorrect Answers: 


Chronic kidney disease (CKD) - CKD does not cause symptoms similar to chronic spasticity. 


Use of nitrofurantoin - Nitrofurantoin use does not cause side effects similar to chronic spasticity 
symptoms. 


Use of salbutamol HFA - Salbutamol HFA use does not cause side effects similar to chronic spasticity 
symptoms. 


Question 6 
1D: 50417 


Incorrect 
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TAKEAWAY/KEY POINTS: 


Certain medical conditions such as infection, deep vein thrombosis, or bladder distension can present with 
symptoms similar to chronic spasticity and should be ruled out before treating for chronic spasticity. 
REFERENCE: 

[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[B] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Recent urinary tract infection (UTI) 


The medical team thinks LP's symptoms are due to a worsening of his generalized chronic spasticity, 
as opposed to other drug or medical causes. 


What pharmacologic therapy should LP be started on? 


Select one: 


No therapy should be started at this time % 
Dantrolene * 


Phenol % 

EEA Rose Wang (ID:113212) this answer is incorrect. Phenol injections are not used as a 
Jirst-line therapy in generalized chronic spasticity. 

Tizanidine ¥ 


Marks for this submission: 0.00/1.00. 


TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
Identify when to start therapy and first-line options for generalized chronic spasticity, 


BACKGROUND: 


Oral medications are the mainstay of therapy in generalized spasticity. Baclofen is the first-line treatment of 
choice and should be gradually titrated to the target dose. The exact mechanism of action is unknown, but it 
is believed to be inhibition of monosynaptic and polysynaptic reflexes at the spinal cord. Adverse effects of 
baclofen include sedation and nausea, as well as muscle weakness which may limit its use. If the patient is 
unable to tolerate baclofen at low doses, it should be tapered and switched to another agent. If the patient is 
unable to tolerate baclofen at higher doses, the dose should be tapered to a tolerable dose and an additional 
agent may be added on. If baclofen is ineffective at the target dose, it should be tapered and switched to 
another agent. It is important to taper baclofen as abrupt discontinuation can result in confusion, seizures, 
and hallucinations. Tizanidine may be used as an initial option, in addition to baclofen, or as a single agent if 
baclofen is ineffective or intolerable. The mechanism of action of tizanidine is as a central alpha-2 agonist, 
which causes presynaptic inhibition of motor neurons to reduce spasticity. Adverse effects include dry mouth, 
hypotension and drowsiness, which may limit its use. Tizanidine occasionally causes drug-induced liver 
toxicity approximately 6 months after starting therapy. Therefore, baseline liver function tests are required for 
patients starting therapy, as well as 1,3 and 6 months after initiation. Symptomatic patients can experience 
nausea, vomiting, or jaundice. If tizanidine needs to be discontinued, it should be tapered down to avoid 
rebound hypertension, tachycardia, and hypertonia. Tizanidine is a major metabolite of CYP 1A2. Gabapentin 
may also be used to manage spasticity, as an alternative agent or as an add-on agent especially in patients 
with concurrent neuropathic pain. It is used off-label as it does not have a Health Canada approval for this 
indication. Cannabis extract delivered by buccal spray such as delta-9-tetrahydrocannabinol/cannabidiol 
(THC/CBD) is also indicated for spasticity in patients with MS. However, as the dosing lacks standardization, it 
is not recommended for the management of spasticity. There is limited evidence for the use of nabilone, a 
synthetic cannabinoid, but it may be used off-label if there is concurrent pain and spasticity. 
Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence and increased risk of falls in the elderly. If oral medications fail 
to control spasticity or the side effects are intolerable, the intrathecal route of delivery may be considered. 
This is done via a programmable pump that is usually implanted in the anterior abdominal wall. The most 
common intrathecal medication is baclofen, and the pump delivers the medication into the spinal cord, either 
continuously or in bolus amounts. As the medication is acting locally in the spinal cord, cognitive side effects 
are minimal. Patients with generalized spasticity who have severely affected muscle groups, may be 
candidates for chemodenervation using local agents such as botulinum toxins or phenol-alcohol blocks. 
Dantrolene does not have enough evidence to be recommended for use in chronic spasticity. 


RATIONALE: 
Correct Answer: 


© Tizanidine - Tizanidine is a suitable first-line option for generalized chronic spasticity, especially in a 
patient with a baclofen intolerance. 


Question 7 
Ip 3008 


Incorrect 
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Question 8 


1D: 50430 


Incorrect Answers: 


No therapy should be started at this time - Therapy should be started due to impairment of LPs 
daily functioning (impaired bowel and bladder function) and painful spasms at night for 3 weeks. 


Dantrolene - Dantrolene has insufficient evidence to support its use. 


Phenol 
spasticity. 


jections - Phenol injections are not used as a first-line option in generalized chronic 


TAKEAWAY/KEY POINTS: 
Tizanidine is a suitable option for the treatment of generalized chronic spasticity. 
REFERENCES: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry, 2005;76 (4):459-463. 


The correct answer is: Tizanidine 


What pharmacologic therapy can be useful for LP's night spasms? 


Select one: 
Clonazepam ¥ 
Lorazepam X 
Gabapentin % 
Cyclobenzaprine * 


Rose Wang (ID: 113212) this answer is incorrect. Cyclobenzaprine is not 
generally used for chronic spasticity. 


Marks for this submission: 0.00/1.00. 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
Understand how to manage night spasms. 


BACKGROUND: 


Benzodiazepines, including diazepam and clonazepam, are helpful as add-on therapy in the treatment of 
night-time muscle spasms. They should be avoided during the day as they can cause sedation. Other side 
effects include ataxia, weakness, dependence and increased risk of falls in the elderly. 


RATIONALE: 
Correct Answer: 


e Clonazepam - Certain benzodiazepines such as clonazepam and diazepam can be used to help 
manage night spasms. 


Incorrect Answers: 
* Lorazepam - Lorazepam has not been shown to be effective at managing night spasms. 
* Gabapentin - Gabapentin is used as an adjunct for co-existing neuropathic pain. 


© Cyclobenzaprine - Cyclobenzaprine is not generally used for chronic spasticity. 


TAKEAWAY/KEY POINTS: 
Benzodiazepines such as clonazepam or diazepam can be used to treat night spasms. 
REFERENCES: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Clonazepam 


Which of the following antibiotics strongly interact with tizanidine and should be avoided? 


Incorrect 


Fag 


Question 9 
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Select one: 
Nitrofurantoin ® 
Sulfamethoxazole * 


Rose Wang (ID:113212) this answer is incorrect. No clinically significant 
interaction exists between tizanidine and sulfamethoxazole. 


Amoxicillin % 


Ciprofloxacin Y 


Marks for this submission: 0.00/1.00, 


TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
Identify potential drug-drug interactions. 


BACKGROUND: 


Tizanidine is a major metabolite of CYP 1A2 and ciprofloxacin is a moderate-strong inhibitor of CYP 1A2. 
Therefore, ciprofloxacin use is contraindicated in patients taking tizanidine as it can increase the serum 
concentration of tizanidine. Co-administration of tizanidine with other inhibitors of CYP1A2 such as 
antiarrhythmics (amiodarone, mexiletine, propafenone), cimetidine, other fluoroquinolones (norfloxacin, 
moxifloxacin), and ticlopidine should be avoided or used with caution. 


RATIONALE: 
Correct Answer: 
e Ciprofloxacin - Ciprofloxacin is a CYP1A2 inhibitor and tizanidine is a major metabolite of this 


enzyme. Therefore, ciprofloxacin use is contraindicated in patients taking tizanidine as it can increase 
the serum concentration of tizanidine. 


Incorrect Answers: 
e Nitrofurantoin - No clinically significant interaction exists between tizanidine and nitrofurantoin. 


* Sulfamethoxazole - No clinically significant interaction exists between tizanidine and 
sulfamethoxazole. 


e Amoxicillin - No clinically significant interaction exists between tizanidine and amoxicillin. 


TAKEAWAY/KEY POINTS: 
The combination of tizanidine and ciprofloxacin should be avoided. 
REFERENCE: 


[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association. https://mynxtx.ca. 

[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry. 2005:76 (4):459-463. 

[5] Granfors MT, Backman JT, Neuvonen M, Neuvonen PJ. Ciprofloxacin greatly increases concentrations and 
hypotensive effect of tizanidine by inhibiting its cytochrome P450 1A2-mediated presystemic metabolism. 
Clin Pharmacol Ther. 2004;76(6):598-606. doi:10.1016/j.clpt.2004.08.018. 

[6] AA Pharma Inc, 2015. Product Monograph [online] Aapharma.ca. Available at: 
https://www.aapharma.ca/downloads/en/PIL/AAP_Tizanidine_PM_en.pdf. 


The correct answer is: Ciprofloxacin 


THE NEXT TWO QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


TP is a 38 year old female who was diagnosed with focal chronic spasticity after she began 
experiencing symptoms in her biceps 4 weeks ago. She describes the pain and spasms as moderate in 
severity. 


What pharmacologic therapy is the most appropriate for TP to start? 


Select one: 
Baclofen * 
Rose Wang (ID: 113212) this answer is incorrect. Baclofen is only used in generalized 
chronic spasticity. 
Tizanidine * 
Cannabidiol % 


Onabotulinumtoxin A (Botox) Y 


Question 10 


1D: 50421 


Maris fr this submission: 0.00/1.00, 
TOPIC: Chronic Spasticity 


LEARNING OBJECTIVE: 
Identify appropriate pharmacological therapy to treat focal spasticity. 


BACKGROUND: 


Focal spasticity treatment involves chemodenervation, using temporary, local agents such as 
onabotulinumtoxinA or phenol-alcohol injections to reduce spasticity selectively. Botulinum toxin (type A) is 
commercially available in three different products which differ in dosing and pharmacokinetics. These 
include: onabotulinumtoxinA, incobatulinumtoxinA and abobotulinumtoxinA. Botulinum toxin (type A) acts 
as a neurotoxic agent by blocking the release of acetylcholine at the neuromuscular junction (NMJ), resulting 
in temporary reduced muscle tone in the area. The effects usually last for three months and it is generally 
well-tolerated. Phenol-alcohol injections relieve spasticity by destroying the nerve responsible for the 
spasticity. This treatment lasts longer than botulinum toxin (type A) and thus can be given less frequently 
such as every 6 months as required. This treatment is less well-tolerated than botulinum toxin (type A). 


RATIONALE: 
Correct Answer: 


e Onabotulinumtoxin A (botox) - Onabotulinumtoxin A (botox) can be used to treat focal spasticity. 


Incorrect Answers: 
* Baclofen - Baclofen is only used in generalized chronic spasticity. 
e Tizanidine - Tizanidine is only used in generalized chronic spasticity. 


* Cannabidiol - Cannabidiol is only used in generalized chronic spasticity. 


TAKEAWAY/KEY POINTS: 
OnabotulinumtoxinA can be used to treat symptoms of focal spasticity. 
REFERENCE: 


[1] Devonshire V. Chronic Spasti 
Association. https://myrxtx.ca. 
[2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. 

[3] Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 
Hill Education; 2023. 

[4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL. Clinical management of spasticity. J Neurol 
Neurosurg Psychiatry, 2005;76 (4):459-463. 


The correct answer is: Onabotulinumtoxin A (Botox) 


ity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 


What non-pharmacological measures can be recommended to TP? 


Select one: 
Daily {v 
SECTE Rose Wang (ID:113212) this answer is correct. Daily stretching can help alleviate 
symptoms of chronic spasticity and increase range of movement. 
Surgery * 


Applying ice to affected areas % 


Avoiding going outside when the weather is warm % 


Marks for this submission: 1.00/1.00. 


TOPIC: Chronic spasticity 


LEARNING OBJECTIVE: 
Identify appropriate non-pharm measures for symptom relief of chronic spasticity. 


BACKGROUND: 


The treatment of all patients with chronic spasticity should include daily stretching and range-of-movement 
exercises to help with symptom control and to increase range of movement. A physiotherapist or 
occupational therapist can help patients learn and practice these exercises. In the event of a sudden 
worsening of spasticity symptoms, an investigation for aggravating factors should be completed to assess for 
infections, bladder stones, constipation, and DVT. In patients experiencing focal spasticity, permanent 
selective neurotomy may be considered, whereby nerves are surgically trimmed to relax overactive muscles. 
Other surgical treatments are usually reserved for refractory cases, Procedures such as lengthening, releasing, 
or transferring a tendon can help optimize function and prevent contractures, but do not treat the underlying 
spasticity. Braces may be considered to prevent contractions and help with posture. 


RATIONALE: 


Correct Answer: 


© Daily stretching - Daily stretching can help alleviate symptoms of chronic spasticity and increase 
range of movement. 


Incorrect Answers: 
© Surgery - Surgery is rarely considered in focal spasticity. 


* Applying ice to affected areas - Applying ice to the affected area has not been shown to be 
beneficial. 


* Avoiding the outdoors in warm weather - Avoiding the outdoors in warm weather has not been 
shown to be beneficial. 


TAKEAWAY/KEY POINTS: 

Daily stretching can help control focal spasticity symptoms. 

REFERENCES: 

[1] Devonshire V. Chronic Spasticity. In: Compendium of Therapeutics. Ottawa, ON: Canadian Pharmacists 
Association, hitps://mynxtx.ca. [2] National Multiple Sclerosis Society. http://www.nationalmssociety.org. [3] 
Roberson ED, Yacoubian TA. Treatment of Central Nervous System Degenerative Disorders. In: Brunton LL, 
Knollmann BC. eds. Goodman & Gilman's: The Pharmacological Basis of Therapeutics, 14th Edition. McGraw- 


Hill Education; 2023. [4] Thompson, AJ, Lockley, L, Marsden, J, Stevenson, VL Clinical management of 
spasticity. J Neurol Neurosurg Psychiatry. 2005;76 (4):459-463. 


The correct answer is: Daily stretching 


Finish review 
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